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High-precision measurement of nitric oxide concentration
using a quantum cascade laser and hollow optical fiber

Tatsuya FUNAKI
Supervisor: Yuji MATSUURA

Nitric Oxide (NO) is produced constantly in our bodies and performs extremely important physiological functions.
We performed spectroscopic analysis of NO concentration using a hollow optical fiber. In the Fourier Transform
Infrared Spectroscopy (FTIR) measurement, it was necessary to remove water vapor by using a desiccant because
the absorption bands of water and that of NO at around 5.2-um wavelength overlap. The detection limit was 5 ppm
due to a decrease in the signal-to-noise ratio (SNR) caused by insufficient power of the FTIR light source. In the
QCL measurement, we developed an automated measurement system for rapid and accurate measurement. We
could detect NO peaks avoiding water vaper absorption owing to the narrow spectral linewidth of the QCL. It was
found that the output power of QCL was more stable by controlling the device temperature than by controlling the

drive current. We finally succeeded in detecting the absorption peak of NO of 5 ppm.
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